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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve the 
performance of data transfer by reducing the probability 
of changing access kinds such as the switching of access 
pages in the same bank, from reading to writing or from 
writing to reading. 

SOLUTION: In the case of requiring memory using right, 
each memory master 12 asserts a request signal and 
simultaneously defines an address signal and a 
read/write signal. A memory arbitration circuit 13 sets 
up the priority of memory using right in each memory 
master 12 on the basis of the address signal and the 
read/write signal and asserts an acknowledge signal to 
the memory master 1 2 having the highest priority. 
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[ mm 1 3 * y izmzmmw® Lfc 
ok*. **>sfcK#***#«** {Mr**. 

^t'jvx^k. 

1ffl»*«^Sraj*Lfc^< k i— 3tf)**y?X* 

[M*9t2] lEM^t'J^^tt 

IM&X t'JT-t'Mz-ya y HRtt . 

— ^ 'J vx ?o 3 *><o— ofctfrS!.* =E 'J ^ffifflfil 

£ -I k 2r#Sk-rSll!^« 1 IBa<OP#^S. 
[|*OT!3] MiE7?-feXrtg£jj?tft#ti, 7?* 

xi-?,Huia^t 'jorHux^^-trFu-xfi-^i:. fir 

E7 K UX^T 7 -t X# 'J - KT& & 4 V X'h h 

i ft* T*7 ? -t X $ fix v ^frlE^ t'JW^kB- 
<7>Ay 7 fcjRt1HE7 Fi^xfi-f-fcaj*) 0& 
tyvx^fcttLTte. ffiOflBfcHMtt*-*** ifl*? 

r^-txsixT wzmw^v 9 tWi 9 w 

157 F UXft#£ LT V * * tirta* * U 7X ? (ctf L 

y VX^iO a fc-o<ax* 'J vx^co^tz^ffi&Jfffi 
tfS-i. hfitz k * Ji. t U -7X ? KM IE* * 'J 

w. 

(i, **>iifcfcjte*ffl>wftj£ait. itrte^ ; eu7-b'h 

l^-ygyHlKJi. MEiKKki-^O^y^X? 
^^«jft<7>*tyvx?fctfLT£o^iKfiS:4*. 
k * . WIEffl3eftjfeHHfl[t«H t . UIEWS^ * 'J 

•7X9 no ^tmwmmms&tis^Mzft ix 

1ffly*flr< k fc— so** 'J 7**«>£Tfc*tl/ttSo 
ftjfcHffi£4;c.fck*H:. BulE^<kt-o^^'J 

vx ? O -5 ^MEII^gUfclifi^S iitjV>4>£)(CttLT 

mie* i y o£jb«£4x tzt wmi-t&mm 5 
m&-%< i t-o^wt y vx^coo himo* * y 
4* * y vx ? fc*r lt Buie^ * y omeu* 



4i h I k i««k t i>!i*JS4 fflmmm.. 

mms\ itfiB^ j &y7-t'M^-x 3 yi2iK{i. 

frie^ : 3r< k i— mx* 'J -?X9<7)£X izttlXfa^ 

IWB^ < k t — o<7)^< * 'J vx ^ (7) o *> Jiitfi t * 
< buE* * 'J dtitzX V)-?x9\,zm 

tiuie^ t y vmms-L hzt zmttzmm 

[»*«9 3 m&*VT-t'hu-issymiz 
ti. wmjtwWfcWW*^. HtrlH^ * 'J 7-t' h u 
-^aymssii, MiB^<kt— oo^^yvx^o 

B*IBk1irEJ«ft<oB«[k*Jtl»t. KltUKott*. ttE 
ffii*iaWWEBr3S<0Wlt J8i l> k * fcrJi . *«,x t 

xZhX^tzMl** 'J w<y^ k K-WN*y^ fcs* ( ) 
frlE7 FWX^SrHi^ LTV^KriE^^ U vx^JCJt 

t^tJISA'>^k^l>^*y^ SrS-fKFlE7 KlxXfi-f 
h-m* ZV?X9 <?>Mz-& v tfBfcPWta**;*. A>iifc 

k*ii. ^^yvx^triifia^tyoffifflai^ii) 
i k k -r sm^JS 3 ettanffss. 
[fs^Jiio] t»E>*y7-tM^-s/syig» 

ti , ItE^* < k i> -ocD^ t y vx ^ CSV MSBfeJifi 
^ii^r i < . "Wft^flBfeHHtt^i ^>ft/c 
fcO**— k # . ia4>fi«gBtlIfi#4i. (oft 
fz* t U vx^ tcM t T buIE^ « y <7)^«lr4x « i 

^t-s k * , max * y r-f M^-y a yasste, 

&v ^ t y vx ? kj* t r Krie^ * y <o(tffl«Sr4i. «. 
ikSr#ak-fsni*«9Xiii osdMammm. 
cis*«i23 mittvr-t'hv-'/aymmz 

< . +tt^)«fe«Ha* t 4i. tnfc «><03S^BBfflqw* k 

aiife^ ; Ey7-t*h^-^3yisISS{i. KflE^R 

>j ?x ^ ic^ i-tuna* * y o«effl*t4i 4 - k 
a. 

1 3 ] b5IE> ^ y T- h' h V-~s a y[sIS&C 

<. ^a^flbtiifi^^w^t^t^v^k* 
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14. mm^^JT-t'hU-^aymmt. fttiftftll 
1 $>tit:1filS&% < i: t -- 50* ^V^xfcno 
^UiESSflbfeHStt^ftiajV^ * 'J vx? (eft LTfifT 

ie> * »j <nmmm-t i z i &mt -timm 9 a> 
h 1 2^m^m<omw^m. 

14 . Btrieii-^ < 1 1 -o<?>* * y -?x ? \z%\ ^gBtjifi 
mtt>titzi>c?>tfm&&tz>bz . 7«>yHnh> 

it. < b 1 — o<r>x tvixf triSv ^gbfcjf & 
0 . * o+ffl^BtWa^^i 4>it^^gStO^ * 'J -?x 

?<ooh. mtiz&i£<m&*vc?>8immtf J ?it> 
ft*:* * y -7* ? (est LT MiE^ * U ofcffili £4 S 

14 . ItrfE^fc < b i> —on* tnx^ c*v ^flBtWIta: 

MWBWitt** 4>*l£ Bflffi^S: < i: i — 5tf9> * y 

^^w^*.. Site* t * < ftns^ t y <otejjM#4 
* y v^^fc«LTi9Rx * y otefflffi*^- 

*.&.It£#©2:-r&ff!:£iI9. 14, 1 5<0\,rffta> 

1tfflfllS:^*wt^#€St-tSli«iil*^16^^ 
[0001] 

[»so«-r*afs»iF] *w»4, -^wt yea 
&^*yv*?#7?4:x£g;im>i£st;:. #**y 

[0002] 

[t£*<7)8fl5] y ixftf— ?<r>*v) 

£1"* vXtAT'I4. ^^yr-t'M^-^ayiEiSg^' 

tz *<»tz*)\z%* v)-?x? iz&ma. mfcix^ 
[ o o o 3 ] m i c. sjg«fc:tt3y»a«:^AB^t* 



[0004] SDRAM . DDR SDRAM . Direct Rambus 
ODRAMii, 8&ff)rfy?&t>milLZtLXto t ), DRAMC4 
££>iil>7KU-;U4. A'y^Sr^t-^>^7HU^, a* 

[0005] 

[ LXottl^M] ZZX\ DRAMO— 5<9 

^ ? fl<3g& S ^- v'tc^f L T 7 ^ -t. ^J^^ 

Sl^tl.. %<r>Wj:h'<- i J\ l Z7 J 7 J e.X-$h 
llfc:. ^n^T--fe>A7y7{CtStt$ilTV^C7 f -^J 

-BDRAM^^y-fe/Kcs^Mt, -etr. iis^s 

t. 

[0006] zvxoiz. m-^y^mzawcm^i 

^- 9#*&7?-t*2-a^L7;fn «^tc{4, 
•fe y^7 y rfclMrtS titzr—? $-dram«t)> « y -fe/w; 

n*>xT>7''^m*&i-ztmomiT'iTfrtiz>z 

b£.%*). &fk<n79±x*^m&Z&K'fT0>m 
LXftdZttfTZZ. 

[0007] itz. DRAMT(4. U-F-f-^t^-f 
*t*fc<4, T^-feXtWOtfiSRfc-JgBfflH^a 

tt. T-fnmmzm ->tz. -54 0. r-a' 

t-tit. T-mm®&mTixito. 
[0008] uzw~>x, vmmmm^n^x 
<4. mLtz^mm<^w&m^zb^^-m 
mm*&TZitxi*oniimi>iBs<tci. 
[0009] *mit. iMOBmiuzm^x^iUii, 

<?)X'h*), ft-rt>7Wz&, J rh79*.X'<.- : Jff)iqi*) 

t o o i o ] 4£. #&Bjfot ttjgo** y vx^tcw 
Lt-iaiBiart tc*-f > t y i z b z& 

lit. >^7Tm->^>*?7yy-7ym<m& 
mmtmti zbz mbti . 

[00 11] 
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x9 iztt ix* * y mm***.** * y r- 1> v 
[0012] is«ii2ia®^^ B JJi. »«w 

&mz. M : t ] J / ^<079 J &X^^'tit^&l3t. 

-oi:^ t y « . 

[0013] B**3B*0WWi. »**2Btt«>B 
HJJKtsWt, 7?-feXrt£«r*TfI#li. r^-fex-rs 

T ? -fe Xif 'J - H "Cfc -f h "?& * U - H 

[0014] ||*«4lE»0fHBii. M««3iE«i0» 

TT ? * * $ *VC V * y ^ ys ' y * h ffl-W* V 9 i 
Tjcf T F £ ttJ* t X V^S* * y 1X9 \Ztt LX 

ny9±Wih*V9*^7Y\'X^*#d)^X^ 

< -mx* w^ni-h—^nttwxfo 

[0015] W««5l2«OSHHIi. ««a4is«<oii 
BJlfcfcVvC.. >J6y7-t'M^-^a^EIBfcJis W 

HjeBJWifo&'wes^ * * y 7- 1* h is a v la 

S&ti. ^fc<fcfc—o^*y?**» 3 
yvx*{cWLTSV>flB^fi£4;i*:k3. H£i£3fc 
J«&fc«HU aBR^^yv^^d^HSftjfelitt 
tf&i>m^t><MZftLX* : tVW&ftfeZ J i-Z-&Zl£ 

[0016] §t**6E«<0#DJli* W**5E»W>* 

gjcfcvvt. ^t'j7-h'hb-^3yn]SSts. 4-ft< 

je«5aifiw« t *^ t> *>ctt t r > * y eottsu £4 

[ooi7] it*JB7E«osMHtt, mmiw>% 
mzto^x. ^ty7-t*M/-^s>EJWi. 

h t-oo^ « y ? <r> o *m&* &)i*9 \zn 

iOs 3S*t-St*<^ c ey^)^«* 5 ^^^ Jt>:e 
u ? tx ^ * y (D&mtek 1 **- 6 - k 1S k 

i o o i s ] mmftMomii. mm^xitui 

Wft%ffifc& . ->< * 'J 7- 1' hV- y- 3 yillKJi. 
^< k t-O^ =E y 7^ * WaVC LTffijV ^ftat 



<attJB«#4 a * y -7* * tctt i/c * * y *>* 

E«£4i.6wk£1f«ak-r&. 
[00 1 93 M*a9E««»Wi> tS*^ 3Ett*>» 
«fc*JV^T, >*'J7-t , hU-i/ay|lI»Wi. W 

btMi.. *ff)**V lX&\'>G&iM&* J i- 
Ztl£X'77-t*2tlX\Vz**0M<y?in- 

ZtlX Wiy? t Wihi^s? Z*-t7 H l^Afi^S: 
ai^fCV^^^y^X^tMLTti, 

^^ji^iz^^jmmi^thztimti- 
[0020] i«*ja i oe«<o«^i> mmimco 

mtzX^X. **V7-t'VU-i/a>m&. 

< b h-mt^V?*?^ teWmtfS-Z- h tit: 

9 \izn LXXV) OflUffli***. 5 - k iimb? I . 
[0021 ] IS^JS 1 1 EMMtmt* IB^«9Xti 1 

0 Btt<0j|BBt*J V %T , ^ * 'J 7- 1 hW- 5/ a XH1» 

^ t y -? x 9 £i§v ^ft jtJfffi^ x. blxfc. *> <o*«WR» 

R^^y -7X9(00 ^s^flKtwtt^fttiSv^t y 
*• 

[0022] M«3R 1 2EBW)»Wi, IS*«9 1 

1 (T>\, ^-filMZtmnmilZii^X . 7-t'hU 

< 1 1,-- • p^tyvx^cflioftjiyiffl**^^^ 
<o^< * y t x ^ <o a t *v ^> ^ y ^ 

x^fc*fU'C^ ; eyottffl«S:4i4ikSr*l«k'f 
l>. 

[0023] mm 1 3EttO»Wi. Il«fl9*»fe 1 

2 covvma>fcie8<08 H Jifc:fcv>-c . ^ * y 7- 1 

< i: t-o^t yv^^tSv^flBtlOHtt^iWufe 
=SrV>i: y7-t'hU--/a yES&ti, (ft^flS 




[oo24] n$a 1 4im<mmi. mtmnmcn 
-e^v ^gByifi*^^. £ft*:»9;>< * y -?* ? <r> •> 

[0025] |f$« 1 5Ett^»IWi. lf*3S9X{i 1 

(4, ^*<fct— owtwztizft^m&mtfii- 
[0026] mm i t>tm<r>%m*. mm. i 

4 , 1 5W ^-m^fcgEB^tWfc:** v , x * y r- 

<t#-5-* t y vx? LT^ty wmmz 
ioo27)nrnai7§dMmm. mmi&e>i 

6 <r> \ ^tU}>iz&M<so%ffl{z tmx, ^^yr-t'hu- 

[0028] 

I 0 0 2 9 ] a 1 ii. *^BJ^IS#gSOSfBSfl|jSlr yfk 
E(4. J*^U7-t'bU—> 3 >Sffi 1 3, 

yv*?i 2, iJi^ty i yv 

*?1 2(4, ^t"J7-t'H/-i/s^B»13fc«L 

^tyffifflatsru^rsy^xxhfi^. tkux 
<i-§\ r^-b^aa (y-K. 5>f h) ^t'j-H 
7>f hfl» s y i i ; t s-^ttv 

ti> **y«ffl*HM3T47?/y sa 

[0 0 30] #>*yv*?i 2(4, **yflwsft£R 
f§U:n#£(ctt. y^x^hft-f^r-t-M,. isms 
K7Kuxfl^i>j;yy-K:M hfl-f £5S.5g?l>. f 
'J7-h'hi,-^3>-|5JKi 3*»<5^g^t 
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y t^i2 (37? y y •/ swaw- h t . 
saxtyv^^i 2(4, tVHi-fsrt-M/c, 
y*y 1 i*>tiW8£BMfr$-$. **y 1 io^^^t 

tl>£:#(Cl4. tV-fi#£r71?--ht£. 
[003 1] ^t';7-h*M^-x 3 y|3Bl 3li, # 

#s-7^-MTt>4>-f, ^<tt-oo^^eyvx 
^ y vx^ 1 2<7> a hw^-ftiMzftix T? j y 
[0032] *m&& i ^nj6®®(cov^i¥aetci8 

W*. >*y7-t'hU-x 3 yn]&i3l2. ^ty 
1 1 tz&mz7?-tx Ztitz^ytb *<r>k$<7)7?-t 
>^yvx^ 1 2^y^x^hfi-f 

^7-^-h-rSi. > ; Ey7-h>U-^ 3 y[IIKl 3 
{i. SttX«yv^i2*tflJ*L-Cv^47K^«# 

79-tmmmth. 

[0 0 33] l^^E 'JV^^l 2^7^-fe 

J: 3 t-ri.^'y^*^niT'7^-b^$ixTV^A' 

yftimz*). flopi*Bi<07^-fe^«jWEfflrr* 

^/L-fc^ti, SS^^yv^^i 2tcjt^ft5yfifi*»4 
^1 2^*»y^X^hfg-t^T-9--Mt^7t«^ 

yvx^i 2t:WtT7^yy-yxfi-f$7-t-hL. 

[0034]-^, 2oJil±^^yvx^l2* s y? 
x* HI*£ 7?- M/O ^oa*>«7)l^ 

^t'J^ 1 2 iim^g&tjm£$izimif. 
y ; ey7-t>w-v 3 >ii]Ki -?-o>tyvx 

^1 2\znhX79 JV vVm^TV-YL. **<J 

®.mm$z.h. ttz, •ecoa^2otLho>^yvx 
^s^tyv^^i2t«LT7^yy *,~;m*7*r 

[0035] y^x^hH-f^r-t-hLtO-6 

Sffil 3(4, WRJlSii^HJgflBtHHtttftHL. * 
^<0Dfe«fc»v««tl8[ffl^Wtyv^ 1 2(2 
*fLT7?yy.ySW£71f-NU y^E'J^fflfil^ 

[0036] 0214, *30t»JBl3ltfa»t**2tf> 
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-h-Chl. H2fcJ:*ltf. TlS*»jft?li. 'J? 1 * 

v** l 2 ift*T**ft?. ^tUttffl*i^*'J 7 

1 2 1ttLt>M, 
[0 0 37] T2<7M£Xte~ -f^-C^^UVX^l 
2 (>*yvX?12 1~123)* { 'J?X*Mt-SH: 

9 0) **l/0**fcft* **yeX*12 1(Cli«H 
g&MW c **.t>tll. *^)-?Z*l22<n7YV* 

m\$. m&*=ty?*?i2iiz£>)T7*AZixi: 

[0 0 38] >*'J-?**12 3ftTKl'.Xfl»li» a 

2) fcjRl/CH*#. 'J-F?-(HI»»flWW^^ 
xmm PJ-F) fcfl&&7?-fcXl»I F> ^ 
UCV*4. ^t'J"?^ 1 2 3fcli, ffiV">« 

5fe)iffi* { 4x<onS. J:^T. **y-?X?12 2C:tt 
LXT7 J 'J "J itmifirv- b 3 *U< * 'J «ffl1i* SJ ?- 

[00391 T3©HOTi. AT*>**y*** 1 2 
1-1 2 3) #y?x*Ht»tr7 

ft7* -fe^Sffi ( »J - F ) t W-ft7* ( 'J - 

H) fciRLTH*. *ftfcft. 2 1fc 

[0 04 01 >*y-7**l 2 2fcJ:tf 12 3KOWC 

-F?4 3»fcft7?-fe.*WJl PJ-F) fcii 

ft. **y7A*12 2«J:tfl23fcli. fciMKfcJt 

? 1 2 lm^V^flbfeJifi^t^il^V^^fts > 
=E >J -?X ? 1 2 1 * 'J £>ft£ . 

[0 041]T4ft*j*?tt. >*y?**l 22HX 
Vl23t>\ y^XAMWtTfr-M/CV**. 

y-?**l 2 2ft7FV*(i#U:. 3g3E7?-fe*2ftT 

4. Weft, **».W*122fctt. fflivMJBtlfa 
tfi-ifcft*. **y?** 1 2 3W7FWUI-fl±. 
SKET^-t^tJixTv^^y^OklilWr*^^ P< 
y?2) *«l/CV*4#» y-K?4 Ffi^i±s a«ft 
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7?-trX§5«PJ-F) fcH*firl> 77**88 (54 
M **l/0*. *tf)fcft, **'J123fcfct ISV> 

ItftMffitf^ W^*y-?x? l 2U*4t*K 
[0042] KOi^C T4ft«fA-Cli, ft^ffifc* 

Uttft^tU^^l 2f)*## : irfS-i: 
**JtfKBTtt, X* y 1 2 3ftH£tt5fc«ttJ: 
O^y-ex* l 2 2ftia3e8BtJiMlft***<tttL 

0B13I4, **U'7X*123fc»l/C7*>"J'»5> 
fl»*7*-M,s ^tyflyflW***.*. 
[0043] <M=. *«Wft»2ftWI»«t:-?V^R 

tkttiZ** 1 )-?** 1 2* 1 2o];U:#ttLfci:**. 

s^fiBfema^^y^^ 1 2 

fc SJi. Tftf&eSJifcMB^ttfc«^**y« 
«k 3 fcttRfcis 5 y F o t' i o * * 'J * 

[0044] 02£fflWC, »2<0#aBB«<^Bff*K 
Wft. Tl, T2, T3ft*j£fc*S»t&»mi*10> 
ldBBJBi:H-T*4. T4W*jSfc:tt. ©v«lifi 

^ l 2 2*3 it/ 1 2 3 Mm^mMSLtf**- hiix^ 
h. ZZX\ **W*9\22\t. T2ft»jftfc8V^ 
T^ty«ffl«B& J 4i.'?>n-CV^. *ftfeft, 5^yF 
nfy^Cfciiltf. T4«OB#^t'^ ;i &y^1t«0ft 

jydfiUi^ * u i 2 2 j: o * =6 y ^ i 2 3 » 

1 2 3 ^ y & • 

[ 0 0 4 5 ] *»Sft*3 ^BStWlB^V^Tl* 

. ct & * * y r- 1> v-^> 

3 y@ffii 3ii, #>*y?x? 1 2#»flw>y?x* 

[0046] ga«ria3W»ilWTO«^U. * 1 . »2 
<OHIB!OTkR«fc. ^tyr-t'hU-^g^FJlBl 

y-77^1 2*^WTFVXfl^feJ:^y-F7^ hffi 
0 t,<0Tj>fllf , *<r)**V?Z91 2fett"tH4«ft 




!(7) 001-356961 ( 



1-3 5818 



[004 7] ZZX\ l-OWX^WZ? 1 2<7)&tfV 
?X7hff-f£7lf-M/Otf:*§££l4, ZO&fiM 

* 7-f- f u * * y mmm i htih . t 

tz. 2-50h^t yv7?l 2#y?X7hfI-f£7 
V- b IX ii 0 . *<D%fr<?) 1 oo^tf&^gflyffitf 
4i^tiTV^^cii, iS**yv7?i 2lr:*fl, 
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